Objectives: The aim of this study was to investigate whether first trimester combined screening for major fetal trisomies is influenced by assisted reproduction techniques (ART) from blastocyst transfer, with or without cryopreservation. Methods: This study is a retrospective analysis involving 115 singleton pregnancies with euploid fetuses recruited between January 2017 and December 2017. Sixty-five women conceived with fresh blastocysts from in vitro fertilization (IVF) cycles (fresh-blasto), 50 with frozen-thawed blastocysts. All cases underwent ultrasound assessment at 11+0 -13+6 weeks with measurements of crown rump length, nuchal translucency (NT) , free beta-human chorionic gonadotrophin (free β-hCG) and pregnancy-associated plasma protein A (PAPP-A) concentrations. Results: Baseline characteristics and pregnancy outcomes did not differ substantially among the study groups. The NT was not significantly different in the frozen-thawed -blasto compared to the fresh-blasto group (p = 0.741). The free β-hCG levels was not significantly different in frozen-thawed-blasto group compared to freshblasto group (p = 0.495). The two groups showed no significant difference in the PAPP-A levels (p = 0,139). The median delta crown rump length was also not significantly different among the two groups (p = 0.758). Conclusions: In ART pregnancies from blastocyst transfer, with or without cryopreservation, the NT measurement, free β-hCG concentration and PAPP-A levels did not show any significant difference. These features are apparently unrelated to the outcome of pregnancy and may be due to alterations or delays in embryogenesis or placentation with potential relevance for the screening test performance.
omen with pregnancies achieved by assisted reproduction techniques (ART) are older than average and are therefore at higher risk for Down syndrome and other aneuploidies [1] . An effective screening test with a low false-positive rate (FPR) should be applied to these patients. Combined first trimester screening, utilizing maternal age, nuchal translucency (NT) measurement and maternal biochemistry (free beta-human chorionic gonadotrophin [free β-hCG] and pregnancy-associated , has been shown to detect 85-90% of cases with trisomy 21 and other major aneuploidies at a screen positive rate of 5-6% [2] [3] [4] [5] .
In pregnancies affected by Down syndrome, maternal serum levels of PAPP-A are reduced [6] while free β-hCG subunits are elevated [7] in the first trimester. When combined with ultrasound measurement of NT, these two markers provide an effective means for screening for Down syndrome [8] [9] [10] [11] . Maternal serum levels of PAPP-A and free β-hCG are affected by variables such as maternal cigarette smoking, parity, maternal weight and fetal gender [12, 13] . Studies also suggest a reduction in PAPP-A level in in vitro fertilization (IVF) pregnancies [14] [15] [16] [17] . In IVF pregnancies, the currently largest explored group, an increase in free β-HCG and/or decrease in PAPP-A values have been reported [14, 15, [18] [19] [20] .
In some studies, a relationship between unexplained elevations and reductions in maternal serum markers and obstetric complications has been reported [21, 22] . Therefore, altered first trimester serum concentrations in assisted-conception pregnancies could be an indicator of abnormal trophoblast invasion.
In the present study, we investigated the effects of fresh or frozen thawed embryo transfer on first trimester serum PAPP-A and free β-hCG levels. Women who conceived with fresh or frozenthawed embryos from conventional IVF were referred to IVF center for counselling on the risk of fetal chromosomal disorders. Preimplantation genetic screening tests didn't performed in cases. All cases underwent ultrasound assessment at 11+0 -13+6 weeks with measurements of crown rump length (CRL), NT, free β-hCG and PAPP-A concentrations. Exclusion criteria were pregnancies with structural fetal malformations or aneuploidy, pregnancies resulting in miscarriage and stillbirth, singleton pregnancies following embryo reduction or spontaneous reduction of earlier multiple implantation. Those pregnancies with more than one gestational sacseen on ultrasound examination 5-6 weeks after theassisted reproduction procedure were excluded from thisstudy.
METHODS

This
Statistical Analysis
Statistical analysis was performed using SPSS (Statistical Package for Social Sciences) software package version 17.0 for Windows. The Shapiro-Wilk test was used to determine the normality of data distribution. Significance of differences between the groups was determined by the non-parametric MannWhitney U-test. Differences in serum values and fetal NT were evaluated with the Kruskal-Wallis test. Significance was assumed at p value of < 0.05. ! cases and controls. Baseline characteristics maternal age (p = 0.461), maternal weight at sampling (p = 0.231) and gestational age at sampling (p = 0.091) did not differ significantly among the study groups. The NT was not significantly different in the frozenthawed -blasto compared to the fresh-blasto group (p = 0.741). The free β-hCG levels (IU/L) was not significantly different in frozen-thawed -blasto group compared to fresh-blasto group (p = 0.495). The two groups showed no significant differences in the PAPP-A levels (IU/L) (p = 0.139). The median delta CRL was also not significantly different among the two groups (p = 0.758). Table 2 shows the PAPP-A multiple of the median (MoM) and free β-hCG MoM of the cases.
RESULTS
DISCUSSION
Biochemical markers (biomarkers) are serum proteins synthesized by placenta (PAPP-A, free β-hCG, hCG and unconjugated estriol [uE3]) and by the fetus (alpha fetoprotein [AFP]). Whereas a reduced maternal serum level of AFP in second trimester is caused by defective differentiation of the fetal liver in Down's syndrome fetuses [23] the changes in the levels of placenta-derived proteins have not been explained.
IVF is normally performed after controlled ovarian hyperstimulation, which results in marked endocrine changes related to maturation of multiple follicles and later development of multiple corpora lutea. These endocrine changes may have a negative effect on implantation and early pregnancy, including changes in the level of biomarkers for genetic diagnostic testing. In contrast to fresh IVF cycles, frozen-thawed blastocysts (FET) is usually performed in natural or mildly stimulated cycles, which may affect the level of first trimester serum markers differently.
This study examined the different effects of transfer type (fresh vs frozen-thawed) of embryos on PAPP-A and free β-hCG levels between 11+0 to 13+6 weeks. We found no significant reduction of PAPP-A concentration in pregnancies conceived either with fresh or FET.
In the first trimester, PAPP-A is the most effective serum marker for fetal Down syndrome, both in combined and integrated screening [24] . In ART pregnancies, the reduced PAPP-A concentration is likely to result in a high FPR during screening.
Mode of fertilization, culture media and culture conditions are some aspects of the fertility treatment which may affect the embryo, implantation and early pregnancy [25] . Lower PAPP-A has been reported regardless of whether the cause of infertility was due to the male, female, or both. The pathophysiological basis for this reduction in PAPP-A levels after ART pregnancies when compared with natural pregnancies is still not known. A placental problem is the most likely explanation for the observed biochemical changes. PAPP-A and β-hCG are both produced in the placenta. A delayed placental maturation induced by the infertility itself [26] the drugs used for ovarian stimulation, laboratory manipulation, or all of these factors seem to be suitable explanations for these changes.Infertility itself or its severity can be directly related to these findings. In fact, Ranta et al. [26] found that PAPP-A values were significantly reduced in pregnancies conceived naturally after a time to pregnancy greater than 2 years compared with those conceived after a shorter time. This shows that infertility itself could be responsible for these biochemical changes. NT is unaffected by the mode [27] . In ART pregnancies from blastocyst transfer, with or without cryopreservation, both the NT measurement and free β-hCG concentration are higher as compared to spontaneous conceptions, whereas PAPP-A does not show any significant difference. These features are apparently unrelated to the outcome of pregnancy and may be due to alterations or delays in embryogenesis or placentation with potential relevance for the screening test performance [28] .
CONCLUSION
Today, the data on the effect of ART for the components of first trimester combined screening for chromosomal analysis are still controversial. In ART pregnancies from blastocyst transfer, with or without cryopreservation, NT measurement, free β-hCG concentration and PAPP-A levels did not show any significant difference. These features are apparently unrelated to the outcome of pregnancy and may be due to alterations or delays in embryogenesis or placentation with potential relevance for the screening test performance. While appropriate adjustment is necessary in applying this marker in the screening program for ART pregnancies, further studies are warranted to find out the cause for the lower PAPP-A level in pregnancies following ART.
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